Differential elimination of circadian and ultradian rhythmicity by hypothalamic lesions in the common vole, Microtus arvalis.
Effects of hypothalamic lesions on the ultradian and circadian organization of wheel running and feeding were studied in the common vole, Microtus arvalis. Circadian organization broke down within 30 days in continuous darkness in 24% of intact voles (n = 135). Ultradian rhythmicity of feeding (period 2-3 hr) persisted in constant conditions in all intact voles. Following lesions of the suprachiasmatic nuclei (SCN), circadian rhythmicity disappeared when lesions were complete (n = 8) or more extensive than 25% of the total SCN volume (n = 5). Absence of circadian rhythmicity was also found in animals with substantial lesions in the diencephalic paraventricular area (PVA) and in the retrochiasmatic area (RCA) and/or adjacent arcuate nucleus (Arc). Complete loss of ultradian and circadian organization occurred in eight voles with damage to the RCA and/or Arc. In three of these, the SCN was intact. The SCN is a likely candidate for a circadian pacemaker in voles (as in other rodents), while the loss of circadian rhythmicity following PVA and RCA/Arc lesions may be due to destruction of efferent pathways from the SCN. The RCA/Arc area is apparently necessary for the expression of ultradian rhythms. The intact SCN is neither necessary nor sufficient for the generation of ultradian rhythmicity.